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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently reflect light 
by controlling light that is emitted from a light source to 
a parallel light with an axis (c) of an optical system. 
SOLUTION: A line segment Ip in a diametric direction 
along a lens surface Lp is a line segment on a straight 
line that orthogonally crosses the axis (c) of the optical 
system, the focus of a curve rl in the diametrical 
direction along an inner reflection surface Rl is located 
at a point pO on a light source, the distance from the 
axis (c) of the optical system of one end point p1 of the 
curve rl is equal to or larger than a radius that is 
required for installing the light source, the other end 
point p2 of the curve rl is located at the light source 
side from the segment Ip on the straight line, being 
extended by connecting a point p0' and a point p5, the 
focus of a curve ru in a diametric direction along an 
outer reflection surface Ru is located at the point p0\ 
one end point p3 of the curve ru is at the light source 
side from the straight line which is extended by 

connecting the points p0' and p5 and is located outside the curve rl, and the other end point p4 
of the curve ru is the intersection point between the segment Ip and the curve ru. 
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(57) [fg^l is tip' 

-hco^p 0l:fi:iU tti&r l — JjfffflkM. p 1 tf>3t^ 

Mr 1 eoffcfcrroSSA p 2 (i. ,SpO' £.&p5£MA/ 

MV>B.mWR u {-ieofc^-(S]Wft« r u \tt<DM&& 
,6pO' Jc&BU W8ruff)-#©ftSp3tt, ,&p 

r 1 <t 9 JMHfctMl U r u roflkfrroiS}^ p 4 
1 p i: ftlfc r u <D3£,6 Tifo 6» 




(2) 
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L E D* 5?a— yHc*JV ">T X ffi£#Jh4Mf 0> W>XS L 

tmttzmMLkamft-vtoVs io 

j&^«rtE3t«LhWj{SipOJcffi|HU JMWftr 1 <7>-Jf<D 
# 1 P Sr«*Wlfci: UTDimoAp 0 bB*m<T>®L 

*#a>*»cfc*!H-.5BWMi0' <ofc«-ej£u f -5i&i!ii*& 

# 1 p £<0&6& p 5 t L"C, .6 p 0' ijft p 5 &#§A, 
LfcM|LJ:«>j<jra|*# 1 p J: PMEftiMWcfc 

20 

*MW©R*tffiR uJC»ofc«*lSl«>4MM» r utt-t<OJtR 
*PAp 0' {C&BL. u p 3 

J4, ,£ p 0 ' t^p5 Sri^-C-ifc* U7t ]iB 4 9 ftffgEft 

r i 5r^i:i-6 L E D*5*».— 

[W** 2 ] #AMft r u <o— #<oS8,6 P 3 A p 
0' i p 5 $r^A/T*j^S Lfcitti® t , mm r 1 ©Xj* 
tetiatf 1 SS&cO LED* v?=t— 

[M&S 3 ] ttttfift r 1 <DSg,6 p 1 cD3t#^W# c d» 30 
fecogsgtas, l E D^tjgrotJBJc^Ji^St^ L < % 

mm. r u oy—)s<jm& p 4 «>3t^w« c a^rosse 

tt, **Lhroj& p 0 tfe^ r 1 QNUKp 2 £*§A/r-& 
SbTttt^t^l ptOS^Sr p 4' tLT, jfep4' 

©sts**©* c a» e> (o^mxt t l^w** 1 istsco l 

[fS*«4] 3t*3R»WcK:E«*n.*:LED3tKS: 

3tt^(OiiicSr«t>^i-t-«i!bftE36»e>/«C'6rtflllou>'X 40 
BLEi:¥ffi*»?>*4^MIII«>uvXffiLpS:«p*). ffi£ 
SWffi^Jt^rottcJcSfj-UT^WcgaB^^fc^:^ 

rtfflro uyXS L E tcftofc^ftcDftj® 1 E te^coSfS 
A p 5 ' &m&(M±<o& pO^t L3t#^cD«] c 

^ffijKDU-VXELpl^ofc^lfiK^^l pttj&p 

5' fea03fe^3R<O«clCifi^«iMSLhOi»»T?fc 50 
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!*9ffiiJcD£3tER 1 lc»ofc«*lSl«>i*»J»r 1 fcfc^cDjS 

jfeasfliBttaLbDjfttp ocfisu 1 

5' v>^%k<7mc**h<nwmk±x\ momi i<om 

#«>»jfep 2!t Mlp fr*tfttt& LTftfrSE^SSLbO 
jftp 0 kmmv>WBt\z.8>&&£i> 0' fc LT, ,6p 
0' tjSp5' &*£A,T-igg L*:B#ji i: mom r 1 <D£ 
AfcfeBL, 

^fflroSltffiR u r u tt-ZtDM 

j&tf&p 0' IcfflL, tHMIr uCO— frWUtp 3 
14, j&pO' ir.&p 5' &S£A/ri£ftLfciiB4 9it<rf£ 
ftiP?J«T% a*o#*S*r 1 iWWIU JMMftr 
u com#cD4S,£ p 4 {4^9- 1 p btfeVom r u co£.&T-fc 
5ri Sr#mt-r-5 L E D*S*a.— 
[ft*® 5 ] 1 E (ififfl CD— gpr-g^ a E b W£ 

bE<Diti)K n' SrU^XflJttKwfiWf^ ntrffiftO 
H*f*i LT, 

bE/aE= (n' 2 -n 2 ) 1/2 /n' 

t&R(D— %0>m&& L E D3tt*_h0>jft p 0 {'fi:B U « 
nrott»f>l43t*»<o*fc c _h-e^ p 0 4 0 J$tt&fflMK:& 
9, tti^l ECD«.^p 5' l4fflP3ir^£DMSb E©5L& 
-CfeS|g*JS4lE«C0 LED* yu a 
[»3W16 ] tMMR r 1 <D-X<D<8li& p 1 <Dft*£&<D 

^cd^rosaWtt, Afljtl Eroflbftp 5' <D3t^3S<DH 

iK jftpo' tl P 5' Sr^T^LfciffilftiJaiMft 
r 1 roSE^IcflaWai*** 5 IE^cd L E D*v?=.- 

m*t* 7 ] m»m r 1 P 1 <o*^r© 

Hc^bOBiRt. Ml E<DSSW£p 5' ©3t*»ro« 
c a^roOHi « L< , r u (D—UOMHS. p4W 

3t^*<Dtt c frhnWmte, L ED3tM±ro,fep o irSSr 
«iR r 1 ONUS p 2 §r^A/T*SS^ LTtit^ 1 p CO 
2SEj*S«rp4' t LT, p4' ©3t^(0«ic*»fe«Oia« 
W-hT*fc-5ff 5 |E*cO L E D* — /K 

mmoy&mttwi] 

[000 1] 

RWPiC if t-ffl V ^feh,* L E D* 5?a— y McBtf -5 1 (O 
[0 0 0 2] 

rd©LEDti? a -A'tLT 
SIP*H¥4 - 9 2 6 6 0 (^5K^J 1 ) *?&ffl¥-6 1-18 
8 80 3 (#*0il2) }-^rrtrof|Sfcofc 0 01814^ 
JK^iJ 1 (75 L E D* v?=l — /KZJWffiia, 019 14t£3fc#!| 2 
COL E DJtMcO»fS@T-fc-5„ 018 T*f4, LEDfy 
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5 o zmtm 5 1 x-mw^o&mmmc x z i/vx 5 

2X$tlt£tlX^Z>* *fc019T-li, r^X^y— h 
L E D 5 3 \C 5 4 £rEtttl+T^-5„ 

[0 0 0 3] 

1 5 1 xwm £ tbfc3ti*w®<75 i^yx 5 2T* 

JfflJfbTttlWi--5fc*, )tj!S (LEDf 7^) 5 0(75^ 

[0004] 2 •vtttfMo&r < ¥ 

SfcH'XS 4 LED3taiwf--r 

[0 0 0 5] LfctfoT, C©J8W©BWtt, ±B»H 
[0 0 0 6] 

[isas^-r-sfc*^©] ±aws*sw5fc* 

{C r cD^^cofgjRJS 1 f£i&cD LED* ft^ 
^co$A c izmm&titz L E D3fejH£K#tE-effl*a>o£f 
Jh^KT-Mih $ ftfcKttg&Srfft*.*: LED* ya-;H; 

*ftc£B $ ^jjxmnflftffia* h * 5 rtflB R 
1 £*HW©R*tffiR u uyXiL p tcSWc@ 

jm<o®& 1 p fi3t^*ro«c fcK3s-r^a^Lt<^5> 

tt*©«L«aS3t«U:«>^ip 0(c-(£fiL. WMfkt 1 ©— 

£«*i»MSB6U:-e» ftttRi 1 mi&WMAp 2tt, lft 
# 1 p Sr*l*$ftir LTJfcSLh©j«p 0 fc«amoffiBlc 

c tatt-saiMi o ' ©aareatra 1 p 

^p5iLT, ApO' t.Sp5 ^/^T-jifeS: L 
fcfflBLkroj&Ttffta- lpiO 9 , KMfnKtt 
ffiR u lC»ofcfefrlSl«>««Mft r u nJtmnjtufiA P 
0' littIL, momr uCD— jmiftp 3li, ,&p 
0 ' i:Ap5 tri«W/r*ft LfcBJft i 9 3(SMre, ri>o 
ifcifeSftr 1 J:0*MHfcte«L, JMWftr u OtttroNUK 
p 4 V±m& 1 p r u CD^T-fc-S. 

[00 07] ±|ao«^tc «fc 9 , JfcJg&SE Ufc3ttt 2 ii 

*T , *«tt»feSlfiiR 1 ^fif-ittfftJA. KiWSR 1 

Lp{'*fLiaiSSii:(-AWL, W3fetf>*£tti*hrs., 
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fcftliSJtt® R u ic «t 9 ¥ffitfcHW» £ K#ffiR 
u-eR*tLfc)tl±. u>-XBL ptciaj-LJStfffittlcAat 

LTttl*«-5o rftfc:«fc9, -6p 5ro*-(6j*>^S*t®R 

u^x* Lxwfrmzfflffl i/cnttts*s r t 

[0 0 0 8] ^«2|E«CDLED*-v?n.— /Mi, ffifcfc 
Jg 1 }C*5V >"C, Jfc^i&ft r u CD— jj<Dffi.& p3tK &p 
10 0' t P 5 ar*Sr^T36eUkiffi»£, tfrifaflftr 1 «?SEj« 

So 

[000 9] fg*:^3^®cOL ED*J?a- /Hi, ft* 
« 1 {^*5V^T, mm r 1 coffi,^ p 1 (D^^cott c 
e> C08g»5, L E D3tW«>RIBlC5eM?*iNEK* L < , 
Wtotfo r u CO— ^COjffi,#, p 4 CD^t^cott c ^fbcOSg^ 
(±. ^gR-hco^p o ^tttttRl r 1 co4ffi,6 p 2 SrMA>T'ffi 
ftLfcI»t^l pcD£.6£p 4' t LT, ,&p 4' 
co^Scottcd^cogEg|tl±i Lfco 

20 [0010] <Q , JtaS^61,fc«^«-SM®R 

uliHMffiR 1 co^ic^tl, 3t«B»feittSERJWSR ufc 

BRutc?iiitt-s^#s-rs*a-(^ swiRuiip 

[0011] lt*^4lE^c7)LED^ev 5 ^— /Mi, 
^cO$4c {cffig^ttfc L ED3tM^rSWc5T*ffl^d>oit 
Jh*ftt^rih*tufcK3iaB5*flliLfc L E D^v 5 ^— /Kc 
30 *5V>T, tj-lh^jWcou^XS^^^co^c^^-^ir-r 
5i£bftffi*^<CSrtftlI<Ol'>'XffiLEi:¥®d^*'5^ 
ffljcOU-^XffiL p S*tffi3JS*^*©«lc (-*)"L 

ffiR 1 t^-{Ri|co^W®Ru^-t>, ^Ifti]cOI/>'X[BLE 
(cftofc^f^coft^ 1 Eti^coJSi.Sp 5' i9iJfejBLh» 
p 0 £ig,6 1 L3t^»cotft c tc*J-rs e ' co^ 
ST-@tFSB»J; "J^ffll^fc 9 , ^t-ffiJco uyXi l p 
fc v ofc@*-(6]C0^ 1 pli£p 5' Sr»?)»!¥»©ttc 

40 o cofe^ r 1 fi^rro^asjtaSJtco,^ pOI: 

fitu mm* i©-*©Kp KD3t^o«ica> 

&tm±x\ mmt 1 ©fttfrw«^p 2«, p 
srs*iw*t LT3tm±co,^ P o kmm<o®mz.*>z>.& 

*p0' t LT, ,Sp 0' i,Sp 5' ^A/TM^ Lfc 

m&km>>mi i««AKttiu Mi©atiRut 

L, »fe^r utf>— ^OSSAp 311 ,Sp0' t,^p 
5' Sr^T©«Lfcii^<t93tjR«!lT', a>o«t«Mftr 

50 i «t 9 fn-Mfcim. u wmm r u co^cojss.^ P 4 i^a 
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ft 1 p bimiffh r u 
[0 0 12] r©J:5l;, XMfrh&p 5<D$m&& 5 
u>XffiLE%1JQz.tc<DX\ rco#3^-C»4, tt8fcCr>£> 
SStER 1 0>»£p it,Sp5' ©HH:J!Mt**xSftfc 

nmcffl&Tzm%& J 3-7LTi<^£^wr&^ -<Dmmiz 10 

[0 0 13] »^5HB*«>LED' s eS?=.--/M±, IS* 
9U vf, dM* 1 E i±ffiHC0-^r-g@ aEtli 
bEcoitriS, n' 5rW^Xco^KK>@#f^ 
Biff^tLT, bE/aE= (n' 2 -n 2 ) 1/2 / 
n' Sr«fcU WRro-^O^^aSLEDJtjBLhWjSp 
0 tc&B U «R«>^ij'tt3e^»ro« c _fC.& p 0 «fc <0 

Mttif famizto <o , ft^s i e ombjsi p 5 ' litfcra t -t «> 20 

[0 0 14] rroipftl^XffiLECDftRU^XH^ 

tobthx^z. r<ojt^3R-ett, #»>i=>£:*t®R 1 go 

Wuftp 1 i.S.p 5' ©WMflBi+S^ajtlcov^Ttt, IS 
*"Sl tlHl^Ottffi^T-^m^fcftiJffll^tt-So *tHdKl 
X.T, ^VXffiLEeO^flPUcBgW^tbfc^-oVTIi, 
u^X® l EriUiieroj: 5 *ttKSrJ*o|*n i/yXffe 

/4><bS£ffiR 1 coSfo&p l*r6iJcv^-5*-C<D*fiffl(03t 30 

So 

[0 0 15] IS* 1 ?! 6 l£<S<;co L ED^v'i — /H4, If* 
JS5{'*51/^T, feWr 1 CO— jj<7>m&p 1<0%&&<0 
ttc^P>CDgg«ti± x ft^l EOttAp 5' <O3t^gR<0« 

c a»6 ©rati ^ l < , few r u o-^ro «a p 3 

r 1 CD^&ld&B-f-So r*tf::J:»K %¥ft0ttSas& 
Vh£ < ft So 

[0 0 16] IS^TfElfecOLED^rv 5 ^— /Hi, IS* 40 

jgstc^v-^ feWr i<D—jj<Dt%&p \<n%zm<n 
tecri^coSBStte, AJftl Eooffi.&p 5' <D3fc#3Reo«i 
c coggH^ L < , feW r u <D—J?(OjQ& p 4 CO 
tt^Wtectf^coSafltii, LED3fc^oo,6p Oift 
W r 1 co*B,& p 2 $T)@A/-e®S L7tS^ t 1 p <D 
3££2rp4' <h LT, P 4' «3fc#3R<0*ic A^iOES* 
tJLkT-;fc£„ 

[0017] - *tfc«fc <9 , ftm^&tcigr&lzfrMm R 
u!4S£fffiR 1 ro«fc«*u 3fciS»»e>ittSK*i-ffiRufc 
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l>tv5ri:^ft<ftS„ 
[00 18] 

imm<Dmm<7>^m} ^<rmm<Dm 1 co^^fgcoi, 

E D^r v?n — A-&0 1 ft I, ^ L0 3 tdg-3V v-cU^f-So 

0 1 f4reo$gf?HcDgU COlQfccOfl^COL ED^e^- JV 

(omn^mmcyT^-wmm, 122 (a) i4r<o^co 
gs 1 <Dmm<omm<D-L ed*^- /p&fflv^{§##rco 

£<£0, (b) tt^r/WwifcfcBk (c) 14 (b) K> 
A- A' i$r®0, 0 3f4r<^ilcom<7>^roBfgco 

f^ffltftwiaT-fcs. 

[0 0 19102 (a) tc*i-«fc?l;i, z.<Dmfa0>Mm 

X'ttm^vy^is-jn 1 ^le D^e^^—zi-xm^ti 

TV>So LED^^a-zHi 0 2 (b) K7rrf-£?lz. 

^m>mm2^7L. ^immmtmz <c> t 

^i"„ 0 2 (c) {d*5^T, 3te7Vlsbm&L. 4f4L 
EDf y/, 5ttttHlKKM#« 6ar^^=-^^mm 
M. 7li3i7KJrv1Sflg-CfcSo LEDf-^IJLED 
JfeWiUTffll^tU T/P3:-^A^®6^T^^ 

lh£*VCV«.5„ 
[0020] ±IEL E D^e v 5 ^— /WiS3tlHJ 2 14, 01 
K*f«fc5l-, Wit^jK&ou>-XBLp^^^co#c 

WiRlt^»S«ffiRu^ 0 ~<oWr£r. m±m 

m-mTff)4k^±xm±-rmft 1 p&, 3t**w«ic 

-CfoSo 

[00 2 1] (1) m&\ p»i, 3t^Wittc irSBE-t- 
Stj^±(0»^T*feS„ 

[00 2 2] (2) p03«fo#lp4tt, Jlfta-1 pi 

Scfe^r u<05SAt?fcSo 
[0 0 2 3] (3) m&\ p<Offi,^p6j±, m&l pi 

tt^a*cott c co^-c&So 

[0024] ^®i»T<0^*^T«rfcii*««» r 

1 Sr, 3t*5R«>*6c Sr^-Wclelfe^-tirfcSWBR 1 Zft 

co>efi5UftS:^tft>(Oi-rSo 

[002 5] ( 1 ) r 1 co^,^SjtjK±K>^ p 0 

[0026] (2) ttttRT 1 ro-#©*WRp lC05t* 
^co$A c *^roSggt{±, JtMwsJSfc^ft^i:^ L 

V^/S^ot^SV^o 
[002 7] (3) r 1 CO— #COSB,&p 2 14, .^C 
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p 0' h p 5 l,tzWM±<D&X\ ^lp 

«fc «?3taSffiin-*>-5. r r-Cp o' ip 5 li^Tro^fc 
7ffifc-f.£-C-fo-5o ,SpO' ftm*} 1 p &*ffi*bk Lt, 
3ti^-hWp 0 i^^^a^&S.fe-r-fe?) , ¥SL p 

fc5„ n' ttWVXo^MWJSW*. ntt 

[0 0 2 8] 10 

6' =si n- 1 (n/n' ) - (5£l) 

Orotic ?rtf.6{cle]e^-tirfcS#tffiR u &#o 0 
[00 29] ( 1 ) r u <D1&&&K W-WL p ic«fc 

■5*j!Sro^JiCO.^p 0' lZ.tiLW-t?>o 
[0 0 3 0] (2) i!gc«jir u(D— #eOjB.£ p 3«U A 

P 0' t p 5 $rSA,T-5Sft Ufcffilft«fc 9 fti!Stt']T\ 

[00 3 1] (3) mo&T uCO— ;£f©3ffi,&p 4tt, ^ 
# 1 p hWmfo r u <7?35,&-?&£„ 20 

[0 0 3 2] ^{c±f2^cof^ffl{c;o^TKi^-r^. 0 
3(^-r,fc5«-, 3t^5!Lfc3ttt2ilit)<73S5S^-C 

•So i -es#tbfc)tii, w-^XffiL pic*fL«a 

(oCSK^AMU ^m^fcco4*ttim-S (0 3»ACD5fc 

tt, £-f l^vXffiLp-T?^Sltf-5o RMSRutt, 
(DM&fr i^yXi L p trCDSWi- <fc •5^w^±i-^ 30 
mTZ>£?lz.ffif$.£ft,X\<^Z><ox, i/y^iLpT?^ 

frffiR u -CRM Lfcftii, p td*f UStfSil: 

ft3ti braWi-s (0 3roBz>3b&jO . rco^«-c 

[0 0 3 3] £JLt<7><fc5i-. ^p 5<Dj5fafrhmmR 

[oo3 4] ^<Dmw<om2<Dnm<m-mzm4*;£v 
m5izm^^xmm-r^o 04 U) i-zz<DWfl<n&2 

RB-^Sg^^H. (b) li^WA-A' Wffiia. 0 5 
HZ(D$£m(DWi 2 <?y£M<DMM(0 L E D^e i-^-vKDgg; 50 
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[0 0 3 51134 (a) r©a©fi 

xtftttf^y-i ymmkm^i. ed*-^- ^-c-*j&£ 

LED^-^-zHl #mroSB3t^H52 a Srtt 
%:<r>\Krmmcmi (b) 04 (b) 

*5V->-C, 3ii7°y >-hStS, 4liLED^;y:7\ 5 ail 
*tMl®lKJtttf\ 6 a teTvW 5 = r> A^ffi, 7 1*3^* 

[0036] _hf2L E D^E-i^— /K£>gEftg&2 a J±, 0 

5{c^-r<t5tc, ig i cD-$m.<DMm<D3km^7LX, n 

mm r u <D—^<DiQM. p 3 ^ .6 p 0 ' tp5 SriitAA? 
/h£<#-5o 

[0 0 3 7] ^<V%W<om3<DnM<7>MWi$:m6%>J:l3 
M7^m^Xm.W1rZ> 0 06 (a) \%^<DWn<O^Z 
coHJgcoJ^^COLED-^v'a.— ;is&m\<^if7 -y h7-Yh 
^B^l§aco^0, (b) ii^rWA-A' »f®0, 0 7 

[0038] 06 (a) {C^rTJ;5«-. rcoSUgcO^ 

*V0^ 0 LED*ya.-yHi > ^(OKJtgB 2 b §rii 
x.-> WioroS^@6 (b) l^-f,, 06 (b) 

*5^T. 3i-t7>»^hm&, 4fiLED : 9 L 5'7 , , 5bfi 

So 

[0039] ±.12 L E D^-v 5 ^— /KDBB^2 b fi, 0 
7 (CTjs-Ti b t-, ^1 to^jfe^s^^f^p^-c. * 

«j*r l©S,Sp lCO^^W|Ac*^C0ggWI^, JtiH 

<7?4S,^ P 4ro^*(7>$Ac^e>rogEf!ttt, P 4' 
traffic ^^roggKtt^Lv^itjfiv^ fc£:Lp4' 
fi, ?t)m±W^p 0 tmom r 1 (Dffi.^. p 2 £rii£A/Tit£ 
ftLfciSISt, ilB 1 pW£.£T*$>£„ 
[0 0 4 0] mi-cfc 1 ?, ^:^^m/c«^(wS*f®R 

[0 04 1] -<DmW<r>m4<DMM<DMm<DLED*:i/ 
=l— y^@8^^Llil O(C^l/>-Ctii0^-r 5o 08 

(a) fircO^C0^4(75^SS<75^(DLED^v J ^— 
^^fflV>fc«^^*TCD^0, (b) l«OA-A' 

mmm. 0 9 ttr^p^co^ 4 (om&nwMso-Ltt^: 
^^—^(omnmmmcnrrmwm. 010(4^^ 

0^^4 WHJS(7>^flgeOf^ffltfeBJ0-efeSo 
[0 0 4 21 08 (a) iC7Kt-J;5l-> ^coSHficO^ 
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oco#|j££:08 (b) Jd^-T. 0 8 (b) lc*JV^T, 3 
»±:/y KStSL 4(iL EDf 10»i7A-5 — £ 

[004 3] ±|EL ED^-^a- /KDgaftge 2 c f±, 0 

tp'D £ -T £ dift ffi^P> * -5 rtffiSco u yXf l E i: ¥5^ 

»JhW^Tro*fl=Sr^CWfc"t*» 1 E£. 3t^S 
CD$fcc 8r«f».fo>£ LTlHl$s$-&fcl'>'XffiLEt:«K> 0 
[0044] ( 1 ) |8l& 1 E<0*j&p 5' l±, 3teK±(D 

,«po *m&k u )tfs©« c ^sti/rsi i <nm&<D 
mm<r>5s: 1 -e^x. ss#mi e ' ^iTS^Bt 

[00 45] ( 2) 1 E«,p 6 H3fc**0>tt c 
±CO,feT% t 5 — 2r<7>$ffi,& p 5 ' *>bX&%k<Dm c±K 
*55 LfcSj&li: ft^Scotti c i tf>2L£ «fc 9 , %Mt>>b CD 20 

[0046] (3) ftilEll, ^p5' tp6^ 
L p 3rf£o„ 

[0 0 4 8] (1) m&\ pfi, ,6p 5' *:ffl*»3t^3R 

[0 0 4 9] (2) pCD-^CDffi^li^p 5X& 

■So 30 
[0 0 5 0] (3) m#l pCOffi.^p 4l*fe^r ui 

[00 5 1] R*mit&T<O0&&±Tffi1t-tmm r 
1 S\ 3t^cof*c Srt«.Cflc|aME$-frfcRWffiR 1 
o„ 

[00 52] ( l ) £HMft r l KRjftasjtaiLhrojjK p 0 

[00 53] (2) r 1 to—jjomti. P 1 <D3t# 

5R»«ca»e><DiBW±, ftiSH EcoS^p 5' <7>ft&m 

[0 0 5 4] (3) ifc%&r 1 CO— %<Df&& p 2tt, jfc 
P 0' k p 5 ^MA/T-MSLfcili^i^^ r 1 <o£.& 
K:tfJtf<S. fcfcU ,Sp0' p&^tfE$& 
«A,T-ftjSLhcD.£p 0 i:^*Wco&«(dfcS^T'$) 5 » 
*PffiL pfciJlS^co^^Jiro^-CfoS,, 

[0 0 5 5] SW®l±«TcO^#4r^rr1§fc-rSc 
4Mft r u S\ ^t^cott c *r«f»£?fcEHE$-frfcK**ffiR 

[0056] (1) «MiHlr u»!M, fILpia 
53tjR©*ffeJb(7>^pO' IcfigtS. 50 
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[005 7] (2) ftHMft r u (O— # CD4S,& p 3 I*. j& 
p 0' p 5' SrM/M-cmgLfcffi&J: >? ft 

[0 0 5 8] (3) WMfkx \x<D— *-COiSg.^p4li. 
# 1 p kWMQtikv u(D&&X$>Z> 0 

[0 0 5 9] »Cfc-hlBfl!^<OfPffl»COV^-C8ftW-r-5c 0 
1 Otc^-f «fc5l^ 3t«EA»e>^p 5cDffiffl£|g5 fvX 

R 1 CD4SW?.p 1 kMp 5' coratfi^$^JtlcoV>T 

ft) . rcofc*. 3fc«[*»?>^p5i3t^»©ttclcjl8« 

{c, rco^ffl^M#t^nfc»i¥ff?tlcft^ftv>px 
M % ^>-XffiLpJc:43V^t£»-r**-[S](cfflJ)fLTL* 

5k^ozk&&<t!:?>. z<Dtzn>, mmmxmk^x 

m&%frh&Z> k&Mffi£M*m%:L,Xi,^XBl&&&i 

i <nmm<DMm k mmx&z a 

[0060] rcO^^C0^5CO||JiCO^^iai lftV^ 
L01 3tcS^V^TtfeP^i-^ 0 011 (a) l±rcD3SBJ 

(b) fi-^CDA-A' BfS0, 01 2tt^(0«W»JB5 

{ff®0, 01 3ttr©38W©IB5ro*J6«^«of^fl3lft 
^0-e*>-5o 

[0 0 6 1] 011 (a) l^f^pl^ LED^a 

1 1 (b) (-^rT 0 011 (b) }-*5V>T, 3{iyy>- 
htt 4liLEDfyy, 5ll«fflfS[SH#. 6 f±7 

[006 2] _hs£L E D^r*.— ;U<D&ftM2 d (i. 0 

1 2 t^-r i 5 ic, i4 co^jsco^co^mcip^r, 
tt^i e^s n vAT<o&w*±xffitz.-irifen<D— toxtt> 

-So 

[0063] (1) ffiP3<7>*ga EtMSbECOit^ 
!5(?S;2T-**P>n-5fil?:Wfc-ro -CT% n' 12 W 
XcoftEH<oa*T^ nttS»«>JBlff*r*>5. 

[0 0 6 4] 

bE/aE= (n' 2 -n 2 ) 1/2 /n' -(^2) 
( 2 ) KIP3 <D-jjOM&& L E Dft}S§Lhcr),6 p 0 i-ffig 

[006 5] ( 3 ) ffiP3«>«f f>tt, c ±T-.S 



(7) 

11 

[006 6] (4) AiRl EcDffi,^p 6f4. *SRi:3t^ 
[0067] (5) ttiRl EWfi,fep 5' 14, ffiffli:^ 

[0068] mc±nzffii$.<Dftm\c^^x®,w-rZo m 
rt^ibttrv^, rW£»T-f4, 3t«a»e>S*tffi io 

R 1 coitik&p 1 b&p 5' <OWJdRg*t$^<5)t{coVNT 

14, tmm<Dimfr-vwftmzffl®£tiz a * 

TI4, l->-XffiLE^Jiiaoj;5^ir§:l*otSRuv 
X-TNfcSfc*, Wftl-fMtfP^tb-S (013C75CCD 

1 lei/ >fc £ *t?co$gH<03tSr«i /y Jf¥fTftlcfpHip 

[o o 6 9] ^<D&m<o%6<Dnm<Dmmzmi 4*5<t 20 

1*01 5{^<3V N TtftW-rS,, 014 (a) i±-<7>?g^ 
(b) \±^<OA-A' #r®0, 01 5J4C:<7?$891C7^6 

[0 0 7 0] 014 (a) lC7frf£?l^ LED*-^ 
-/H4, £»OT&)fcg&2 eSMSx., tOloWiatH 
14 (b) (d^:-r o 014 (b) l^VX, 3liy!Jy 

K&K, 4J4LED^s>:/, 5 a f4#M§SSRJH#, 6 a 
{47/P5:-£A|&^ffi, 7 b«3iiK^v^fliT*fo-5„ 30 

[00 7 1] -tfSL E v'a— /KDga^tgP 2 e 14, 0 
1 5 {C^-T <fc 5 m 5 0SU£ro^(73^f4 : i-*Dx.T. 

r l <©— #«>JBjftp l roJt^Rrodftc i9»fe«7>ffi« 
f4, tt&l E©«jftp 5' c fcwSii 

«f U\ *fc, jfflMftr u»— #0>Sg.£,p 3 355. jfttp 
0' t.fip 5' Sr«fA/-^j8g*Ufcitt»i, lMMfcr 1 CO 

[0072] ^<r>WPi<r>%i <r)%mrmm&m\ 6is<fc 

Uqai 7{C*^5v>Tlfe^i-S„ 016 (a) terror 40 

(b) te^rcDA-A' BfS0, Hl7lir©«iH©»7 
<DHJ£(7>^St7> L E D^r v?^— yKOSftW#6*j*^«r*-f 
KffS0-C£>3„ 

[00 7 31 01 6 (a) t*t<t5l^ LED^'^ 
—/Hi, f SHffi*., ^Wfltj££r01 6 (b) id 

^"T. 016 (b) fc*5VvCs 4*4 
LEDfyT*, 5 b (i8fJ!iJ!!£Jfcf#, 6b«i7VPSn* 
^i^ffi, 7 b HatjK^S/WJB-Ci&a. 

[00 74] ±|5L ED^v^a- /l-COmftM 2 f 14, 0 50 
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1 7 JCTfrr £ p (C, Jgjc^r 1 (D—jjCDigj&p 1 (75^ 
*0«lc*»e>©raB±» ft«lECD**p5' CD^m 

ttj&p4w3t^rattca»fe»rew±, p4' <o3t^» 

14, ftSLbDAp 0 ^ifiMMK r 1 coBS.&p 2 &*£A,T-i£ 
« LfcBHti . 1 p co^T-fca., 
[007 5] rttfCfc t) , )tj!®A^^c*g-(cSW5R 

uj4^*fMR i (om^mv, ytmfrbm&%MMRu\z 

IRu (ciiJ*T «3to^#«Et-5*^fc, SWSR u t4 p 

[0 0 7 6] ft*5, -tlEflf J5)ctf> L E D*5?a— /H4, H 

■S. S*#M4«/!SS4rotetc&JRRTtJ:<, 
Xtt^** (ZXttB^tTf & <t V \ 

[0 0 7 7] 

imwcotftm r^^tOfS^lISmcOLED^v 5 ^ 
— /Mciiftff, )tjS§r^bfc3t[4 2jif?(OSSSSrST3t 

5<D^^]i^h^MmR 1 »4S^p l^TfBl^V>/cS*-Cco 

*t*-a:-5ri:*fBrfiB-e*>*. rro/c<6, BBWfflJl£8Sli L. 

[0078] U^XmMX"tB^tm.b k,¥CQ 

3t«r, R*tffifc«fcaim<o^-eiuw-e£afcae>, s*t 
v\ -Hit. fluy^<«Wi*i!) 1 a^»RP.K 

[007 9] »*JS 2 T*f4, tMMft r u O— p 
3 3is ,&p0' i:p 5^*tA/T-j^*L7tiiBt, 
r l v$zmci(LWrtZ?>X\ %¥m<oW&&mi>'h£< 
t^-So ^©fcJ!), LED^^-^Jr/J^tftS. * 
fc, #HR»LEDSr*«Ufc*a?a.-/i'SrlSl-t-4IR 

[0080] IS*JS3 -t*{4, 3fc*W»&JLfc»a-fcEMi5 

r ui4stt®R i (omzffl^. ytm>hW8&MmR u 
{-sn*r s ytmvi < tt »t% j: o - 
^-e^So R*tasR i asjeaafcittisvfc*, 

3tM/i>ibS«SR 1 Srafci#©fitfleAa«fc*#<* 

[008 1] r<7>^0Olt*3S4|B«WLED^v ;: 3.— 
^M-<fc^ff, 3tiSa^^p 5C0®ffl?:S5 l^VXELE 
^AD^fcoor-, reo3t*»-CTi, 3tflW»e>R«ffiR l k> 
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[0 0 8 21 4fc, w>X^®T*^*H--5<Si:A/^<D 

[0083] fg*«5-CH. 3tt8!»»e>S«ffiR 1 
p 1 b&p 5' K>raHfigW^*t«3tJC-oV>Ttt, atmvg. 
1 tra*©<±li*-T?¥ffJI£^««*nS. **tfc*n*. 20 

i©fci0, **3R»ttc*»e>RJKiBR 1 OttAp 1*161 

[0084] IW*«6 ftfetttiMt r 1 <D—jf<Dy&& p 
1 ©3t*3fiOtt c *»e><Dffi«tt. fti® 1 E(D$S},6p 5' 
0*^*©*lci4>e»«>ffi«li:*L<, WiM&Tu<D-5i 
C*Sp3*, ipO' Mp5' SrM/yfiiSbfcig: 30 

&*>/]*£< wCOfc*, LED*5?a- 7U«r/J^SMfc 

T-#£. 4fc, #|&<£>L ED^rlSSe Lfc-^v'-n- — /I'SrH 

«Bn<ojg<fcJSJ: 9Ht«K*«fc» % WSfSt*5„ 
[0 0 8 5] tt*B7"Ctt» 3tWa»S>Jlfc»*JcK*fffi 
R ul±£*TER 1 W«lcH*v, >fe«B»&affl!S*tffiR u 

^aiarra3!ia5a j *<*««>-e, 3H£aa»5>*i-*3tsrJ: 
Mtrves. 

[0®<ofliW<eiftiP§] 

[01] rro^co^lcoJUSco^WLED^v?^— 

[02] (a) l-±^<D&m<D&l <D&M<7>M1&Cr>LED 
/U&fflV\fc{g-^£>£#|2L (b) ii^^as 
<7?ifc*:0, (c) ii (b) (DA— A' 0jlrB0T-;fc-5„ 

[0 3 ] ~o>3tw<Dm i ©ias©}i?ttw>^ffliftWH-e* 

■So 50 
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[04] (a) teZ<Dftm<D$&2<7>9m<7Wm<DLED 

(b) i«©a-a' »rffiigr-fc-5„ 

[05] ^<n$£W<Dm2<DmM<DMm<DLED*i> : >.— 

[06] i <DftW<0% 3 0O|?|£ro^(O LED-fya- 
/ufcJBV\fc7:/F-9>f MSlE»fta>£Wa, (b) »±* 
(DA- A' KrB0Tfc5o 

[07] ~ <D%W<T)%i 3 (DmM<DWtM<n LED*^- 

[08] (a) ttr©»Wro«[4 05iafc«)jei8(OLED 
*S?a.-^Srfflv^taia»SWTK>^flsH, (b) tt-t© 

a -a' »f®0-efoSo 

[09] r <Dftm<nm 4 <£>39(&<DJf2f®<D LED* i?=.— 

/wo«M>!I^W«*S**t1»iifla-TfjfoS. 

[010] r oxm <7?sg 4 <D-gfa<7>fm<»wfm mmx- 

&So 

[011] (a) \-t^<D&W<V$55<DmM<7>Mm<DLE 
D*S?a— 7W£;#0, (b) li-^-CDA-A' tefffi0T- 

[012] Z<DftW(OfiS5<r>m&<D]&m<DLED*:i/=. 

[013] c <D&m<Dm 5 K>iafe<^flg<of^ffltftM0-c 

[014] (a) ttrw|6I^W^6C03life(7>JglSBK>LE 
D-=ev?=.— /KD^ffla, (b) li^rCDA-A' J9rH0T- 

[015] rco^c^MewSIJSco^cOLED^-^n. 
-^coM5T¥W«^?r^r»fi50-C , fcS o 

[016] ( a ) lirro^^wl 7 ronjfcrofl^flgro L E 

D^v^— 7K**£#0, (b) li^(75A-A' Kff®0-e 

[017] ^(Dwn^wiicnmMmmcD-LE-D^i/^ 
[0i8] t^te^i iroLEDt ¥=.-su<Dmmmx~h 

[019] ^5K^2cOLEDitag<O»fB0t?*>5o 
[*?#<DtftlB] 

4 LED^:/ 

5 IfffliMSttte 

6 Tsirs.-irA.metw 

7 ^tf^xswrn 

C 

L p uyxi 

1 p m» 
r 1 

r 1 ift^J^ 

R u SMS 

r u W&Wk 

6' ESIWl 



(9) 
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p o %mji<d& 

p 2 p 0' t p 5 &&/ut£m&±<D&Vl&ft 1 p <t o 



16 



1 £9tm<0& 

v 4 mom r u 1 p <D&& 
bUkfrl p fc^S&K 

p 0' u^XBL p iciSJtjRcoftfifeico^ 
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l®8] 



k-fr jfj T T T j 



(t>) 





8 «rM ^11 7 a-XiK+^*|» 
4 »LBD*^r 1 0~T**UEI|# 



[09] 



[01 0] 





II 3] 



[01 2] 





(1 1) 
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II 1] 




[014] 





4 -LBDf 9 y 
5 



6-<-T*U 
7 b */*»K,fc*u>x 



Cb) 




5 a 




(1 2) 




50 



5 0-LBDf »r 

5 2-««r»KJ:*U>X 



*3r|ifl 2 0 0 1 
[019] 

54 




